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(54) Controlling printing on a network 

(57) There is disclosed a method of enabling a com- 
puter network user to print a task on a printer 5 connect- 
ed to the network via an associated printer server 2. In 
the method a database 9 of print credit tokens is main- 
tained on the printer server or another server connected 
to the network. The printer server queries the credit to- 
ken database and determines, in advance of printing the 
task, whether the credit token database holds sufficient 
tokens to enable the task to be printed and, if it does, it 
sends the task to the printer and decrements the print 



credit token number held in the credit token database 9. 
On a remote server, a database 8 of printer servers and 
associated printers is maintained and the credit token 
database connects to the printer server database auto- 
matically or at the instigation of a user on the network 
to verify the identity of the printer server 2. The identity 
is verified at the printer server database 8 and print cred- 
it tokens are downloaded to the credit token database 
9 to update the database of print credit tokens after ver- 
ification of the identity of the printer server 2. 



C^3 
C^3 



Fig.1 



(1) Client 
Application 



(2) Printer 
Server 

Housing: 

Media 

usage 

calculator. 

Print token 

credit 

database 

(optionally). 

Printing 

interpreter 

software 

and printer 

ID checking 

software. 



(6) Program Storage device 

IZ \ 



(5) Printing Device 1 



(3) ISAPI Messaging. 

Requests token credit 
information via modem 
or other TCP/IP link 



(5) Printing Device 2 



(3) ISAPI messaging 
updates token credit 
database (9) and pricing 
via modem or other 
TCP/IP link 



(4) Web 
Remote 
Network 
Server 

Housing: 
Customer 
database (8) 
including printer 
server 

database (8). 
Customer print 
token database 
(9) (optionally). 
Token credit 
allocation 
manager 
Link to credit 
card 

authorisation 



(7) Program Storage Device 



ULJ 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP 1 241 562 A1 



2 



Description 

[0001] The present invention relates to a method 
whereby a web aware computer server can be used to 
control the printing facilities on a computer network. 5 
[0002] Facilities houses and service providers, 
amongst others, want to be able to offer hardware, soft- 
ware and consumable products to customers in return 
for a set charge per print executed, which may be either 
prepaid or collected on a weekly, monthly or quarterly 10 
. basis. This facility has been available to the digital colour 
laser copier market for some years based on a page 
counter built in to the digital copier which increments by 
a unit amount each time a page is printed. This page or 
"click count" is then applied to a scale charge depending 15 
on the media size printed and volume contracted. It has 
not been possible hitherto apply click charges to printing 
or marking engine machinery which does not have a 
built in click counter supplied by the machine manufac- 
turer. 20 
[0003] The present invention seeks to provide a soft- 
ware solution whereby print information can be sent via 
the Internet, an intranet, a wide area network or a local 
area network server to any predesignated printer. Fur- 
thermore, information regarding this printing may be 25 
stored in a database and the user may be billed at a 
variable or fixed rate for the amount of media used in 
the print job. 

[0004] According to the present invention there is pro- 
vided a method of enabling a computer network user to 30 
print a task on a printer connected to the network via an 
associated printer server, the method comprising main- 
taining a database of print credit tokens on the printer 
server or another server connected to the network; the 
printer server querying the credit token database and 35 
determining, in advance of printing the task, whether the 
credit token database holds sufficient tokens to enable 
the task to be printed and, if it does, sending the task to 
the printer and decrementing the print credit token 
number held in the credit token database; maintaining, 40 
on a remote server, a database of printer servers and 
associated printers; connecting the credit token data- 
base to the printer server database automatically or at 
the instigation of a user on the network; verifying the 
identity of the printer server at the printer server data- 45 
base; and downloading print credit tokens to the credit 
token database to update the database of print credit 
tokens after verification of the identity of the printer serv- 
er. 

[0005] The web server, when issuing a credit, allows so 
the end user, using a proprietary client application, to 
release his own on-site server software with the elec- 
tron ic token or credit to print or otherwise utilise a service 
in order to print a predefined number of square metres 
of printed materials. 55 
[0006] Preferably, the database of print credit tokens 
and the database of printer server and associated print- 
ers are a single database. 



[0007] The credit token database is preferably located 
on a server remote from the printer server which may 
be the same server as that hosting the printer database 
server. 

[0008] Each token may represent either an amount of 
printed material, an amount of printing ink, or an amount 
of paper. 

[0009] Furthermore, according to a second aspect of 
the present invention there is provided a method of 
maintaining a database of print credit tokens on a server 
attached to a computer network to enable users to print 
tasks on a printer connected to a printer server on the 
network, the method comprising 

decrementing the print credit token number held in 
the credit token database each time a task is printed 
on the printer; 

maintaining, on a remote server, a database of 
printer servers and associated printers; and 
connecting the credit token database to the printer 
server database automatically or at the instigation 
of a user on the network; 

verifying the identity of the printer server at the print- 
er server database; and 

downloading print credit tokens to the credit token 
database to update the database of print credit to- 
kens after verification of the identity of the printer 
server. 

[0010] The unit value of each token may also be 
downloaded to update the credit token database 
[0011] Preferably the printer server database queries 
the printer serverfor an identity string and compares this 
string against a database of authorised identities; and if 
the identity is found within the database then the printer 
server database enables the credit token database to 
buy digital print credit tokens, receive information on re- 
vised pricing plans or order additional consumables. 
[0012] The purchase of print credit tokens may be 
achieved either by authorising payment from an account 
associated with the respective printer or by authorising 
payment via credit card payment or by authorising pay- 
ment via account billing. 

[0013] Preferably verification of the identity of the 
printer server is achieved by use of a hardware key, or 
dongle attached to the printer server. 
[0014] Preferably the computer network is any one of 
a local area network, intranet, wide area networks, and 
the Internet. 

[0015] An error recovery system may also be provid- 
ed wherein a credit token is restored to the token credit 
database if the print fails to complete. 
[0016] A first method of calculating the amount of pa- 
per and ink used makes use of a file formed in a printer 
server on the basis of pre-set information given by the 
customer print application regarding the width of print, 
the inks used and the dots per inch (dpi) of print desired. 
When the customer wishes to print a specific size of print 
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this information is sent to the local printer server which 
performs the calculation of the amount of each ink colour 
which as been used by a particular size of print. 
[0017] A second method of calculating the amount of 
paperand ink used is applicable where post-printing ac- 

, count billing is in operation. According to this method 

the printer itself feeds back information to the printer 
server about the amount of ink and linear measurement 

0 of the amount of paperbeing used. The local serverthen 

takes this information and again performs the calcula- 
tion of the amount of ink used by the particular print job. 
[001 8] A third method of calculating the amount of pa- 
per and ink used takes into account the number and size 
of pages, whether they are duplexed or single sided and 
the amount of toner or ink required. 
[0019] For the customer's information a list of tokens 
and their prices may be displayed from the database on 
the remote server. The customer may opt for one of the 
billing mechanisms available to him; having selected the 
tokens for the amount of credit of which he wishes to 
make use. This credit value is either billed to him or he 
buys a token with his credit card. The tokens are then 
credited to the customer's account on the remote server. 
Post interpretation and before printing, the local server 
checks the customer's token account and reconciles the 
token value with the calculated media consumption val- 
ue, if the account has sufficient tokens then the print 
goes ahead. If is it less, a message will pop up at the 
user's site to alert him to buy more credits or in the case 
of account billing to pay his bill in order to release further 
credit tokens. 

[0020] Preferably, the method includes restoring a 
credit token to the credit token database if the print fails 
to complete. 

[0021] To enable a centralised service to be provided 
to facilities providers, a block token issuer may be pro- 
vided; and blocks of authorised credits provided to the 
printer server database for enabling, in turn, print credit 
tokens to be supplied to credit token databases. 
[0022] Further details of the present invention may be 
understood with reference to the following diagrams, in 
which: 

Fig. 1 is a flow diagram of a typical user set up; 
Fig. 2 is a flow diagram of how the token are proc- 
essed; - 
Fig. 3 is a flow diagram of the process flow; and 
Fig. 4 is a flow diagram of the media calculator. 

% Fig. 5 is a flow diagram of the actions of the Web 

j Network server. 

Fig. 6 is a flow diagram of the actions of the printer 

J server. 

Fig. 7 is a flow diagram of the authorisation chain 
including the block token issuer. 

[0023] In a typical user set up shown in Fig. 1 a client 
software application 1 is in communication with a printer 
server 2 on. a computer network. This printer server 2 



houses a media usage calculator, print interpreter soft- 
ware and printer ID checking software. The printer serv- 
er 2 is in communication with the printing devices 5 and 
also, by an ISAPI (Internet Server Application Interface) 

5 messaging protocol 3, it is in communication through the 
Internet with a web remote network server 4. The web 
remote network server 4 houses a customer database 
8 including information on all authorised identities, token 
credit allocation management, and which incorporates 

to a database 8' of printer servers and associated printers, 
and a link to appropriate credit card authorisation soft- 
ware. Furthermore, it contain the printer server -custom- 
er print credit token database 9 (see Figure 4). Alterna- 
tively, the printer server 2 (less preferably) or another 

15 server (not shown) on the local network to which the 
printer server 2 is attached may contain the credit token 
database. The web remote network server 4 communi- 
cates via ISAPI messaging 3 and across this messaging 
the printer server 2 requests credit token information 

20 and the web remote network server4 updates the credit 
token database 9 with credit token and price informa- 
tion. This communication takes place via a modem or 
other TCP/IP link through the Internet. Both of the serv- 
ers 2, 4 are supplied with program storage devices 6, 7. 

25 [0024] With reference to the flow diagram in Fig. 2, 
the credit token process operates as follows: the client 
application 1 defines the print size and communicates 
this information to the printer server 2. The printer server 
2 in turn interprets this information for the number of 

30 dots, the area and linear amount of paper used as well 
as the paper and ink type. This information is then com- 
municated to the remote server 4 which in turn verifies 
the token credit of the client application on the credit to- 
ken database 9. If there is insufficient credit to carry out 

35 the printing job the client is advised to buy more credit 
tokens via the printer server database 8'. This may hap- 
pen automatically through use of the link to appropriate 
credit card authorisation software. When the remote 
server 4 verifies that there is sufficient token credit in the 

40 client's credit token account the print information may 
be sent to the printer 5. 

[0025] Fig. 3 shows the entire flow process including 
the token payment and verification process discussed 
in Fig. 2. The flow process occurs as follows: the client 

45 application 1 designates the size of the print job and this 
information is sent to the printer server 2. The printer 
server 2 in turn calculates with width and length of the 
print and, the number of dots per inch required for the 
given size of job, because of each dot to be printed, the 

50 ink and paper type to be used. Furthermore, the printer 
server 2 matches this data to the database costs per 
square metre or linear metre in the customer database 
for various token representations. The printer server 2 
then queries the token credit database 9 and when the 

55 token credit process according to Fig. 2 has operated 
successfully the job is printed. 

[0026] Fig. 4 shows the operation of the media calcu- 
lator on the printer server 2. The client application 1 
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sends information in the form of X by Y mm at Z dpi. A 
file 8 with encapsulated instructions relating to the size 
and dpi of the image to be printed is formed and thus 
the information is transformed to the printer server 2. 
The printer server 2 calculates the linear paper require- 5 
ment, the area paper requirement, the amount of ink laid 
down for each colour, the number of dots required hor- 
izontally and vertically and total number of dots to cover 
the print area. The result of the media calculation is sent 
to the customer credit token database 9 to compare the 10 
unit value of tokens consumed by the print against the 
tokens available in the client application's token credit 
account. 

[0027] The involvement of the Web Network server in 
the overall process may be better understood with close 
reference to Fig. 5. 
[0028] The involvement of the printer server in the 
overall process may be better understood with close ref- 
erence to Fig. 6. 

[0029] Fig. 7- shows an extension of the system which 20 
enables a centralised service to be provided to facilities 
providers, a block token issuer 10 is provided, and 
blocks of authorised credits are provided to the custom- 
er/printer server database 8 for enabling, in turn, print 
credit tokens to be supplied to credit token databases 9. 25 
[0030] It may be preferable for the database of print 
credit tokens may be maintained on a server other than 
the printer server 2 as described above, particularly and 
advantageously, when several printers and associated 
printer servers are provided on the same LAN, for ex- 30 
ample. 

[0031] The method includes restoring a credit token 
to the credit token database if the print fails to complete. 
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Claims 



A method of enabling a computer network user to 
print a task on a printer connected to the network 
via an associated printer server, the method com- 
prising 

maintaining a database of print credit tokens on 
the printer server or another server connected 
to the network; 

the printer server querying the credit token da- 
tabase and determining, in advance of printing 
the task, whether the credit token database 
holds sufficient tokens to enable the task to be 
printed and, if it does, sending the task to the 
printer and decrementing the print credit token 
number held in the credit token database; 
maintaining, on a remote server, a database of 
printer servers and associated printers; 
connecting the credit token database to the 
printer server database automatically or at the 
instigation of a user on the network; 
verifying the identity of the printer server at the 
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printer server database; and 
downloading print credit tokens to the credit to- 
ken database to update the database of print 
credit tokens after verification of the identity of 
the printer server. 

A method according to claim 1, wherein the credit 
token database and the printer server database are 
a single database. 

A method according to claim 1 or claim 2, wherein 
the credit token database is located on a server re- 
mote from the printer server. 

A method according to claim 3, wherein the remote 
server is separate from the server hosting the print- 
er server database. 

A method according to any of claims 1 to 4, wherein 
each token represents an amount of printed mate- 
rial. 

A method according to claim 5, wherein each token 
represents a pixel of printing. 

A method according to claim 5, wherein each token 
represents an amount of printing ink. 

A method according to claim 5, wherein each token 
represents an amount of paper. 

A method of maintaining a daiabase of print credit 
tokens on a server attached to a computer network 
to enable users to print tasks on a printer connected 
to a printer server on the network, the method com- 
prising 

decrementing the print credit token number 
held in the credit token database each time a 
task is printed on the printer; 
maintaining, on a remote server, a database of 
printer servers and associated printers; and 
connecting the credit token database to the 
printer server database automatically or at the 
instigation of a user on the network; 
verifying the identity of the printer server at the 
printer server database; and 
downloading print credit tokens to the credit to- 
ken database to update the database of print 
credit tokens after verification of the identity of 
the printer server. 



1 0. A method according to any of claims 1 to 9, wherein 

the printer server database queries the printer 
server for an identity string and compares this 
string against a database of authorised identi- 
ties; and 
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if the identity is found within the database then 
the printer server database enables the credit 
token database to buy digital print credit to- 
kens, receive information on revised pricing 
plans or order additional consumables. 5 

1 1 . A method according to claim 9 or claim 1 0, wherein 
the purchase of print credit tokens is achieved by 
authorising payment from an account associated 
with the respective printer 10 

12. A method according to claim .10, wherein purchase 
of print credit tokens is achieved by authorising pay- 
ment via credit card payment. 

15 

13. A method according to claim 10, wherein purchase 
of print credit tokens is achieved by authorising pay- 
ment via account billing. 

14. A method according to any of claims 1 to 13, where 20 
verification of the identity of the printer server is 
achieved by use of a hardware key, or dongle at- 
tached to the printer server. 

1 5. A method according to any of claims 1 to 1 4, where- 25 
in the computer network is any one of a local area 
network, intranet, wide area network, and the Inter- 
net. 

1 6. A method according to any of claims 1 to 1 5, further 30 
comprising restoring a credit token to the credit to- 
ken database if the print fails to complete. 

17. A method in accordance with any of claims 1 to 16, 
further comprising providing a block token issuer; 35 
and authorising blocks of credits to the printer serv- 
er database for enabling print credit tokens to be 
supplied to the credit token database. 
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Fig. 2 



(1) Client 
Application 

Defines Print 
size 



Buy more 
tokens 



(2) Printer Server 

Interpreter calculates 
number of dots, area 
and linear amount of 
paper to use 



No 



(5) Printer 



Yes 



I 



(4) Remote Server 

Token a/c 

Verifies Token credit 



Fig. 3 



(1) Client 
Application 
designates size 
of print 



(2) Printer Server 

calculates: 

Width and length of 
print, number of 
dots per inch 
required to print x 
width and y length. 
Colour of each dot 
to be printed, ink 
type and paper 
type. Matches this 
data to database of 
costs per sq metre 
or linear metre 
loaded in customer 
database for 
various token 
representations. 
Where the Printer 
is a Page Printer 
rather than a roll 
printer it calculates: 
Number of Pages 
Size of Pages 
Duplexed or Not 
Ink or Toner 
coverage as above 



Sends query to token 
credit database 



(9) Customer 
Print Token 
database 



(5) Go to Print on 
Printer 



r 



Credit 
OK 



Go to Remote 
Web Server to 
buy more 
tokens. 



NO 
credit 



(4) Remote Web 
Server issues new 
token 



7 



EP 1 241 562 A1 



Fig. 4 
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